INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
22 May 2003 (22.05.2003) 




PCT 



iMiiniiiiHHiiniii 

(10) International Publication Number 

WO 03/041886 Al 



(51) International Patent Classification 7 : B21 D 5/14// 
11/10 

(21) International Application Number: PCT/SE02/01689 

(22) International Filing Date: 

18 September 2002 (18.09.2002) 



(25) Filing Language: 

(26) Publication Language: 



Swedish 
English 



(30) Priority Data: 

0103229-1 27 September 2001 (27.09.2001) SK 

(71) Applicant (for all designated States except US): ORTIC 
AB ISK/SEJ; Tunavagen 290, S-781 73 Borlange (SK). 

i (72) Inventor; and 

I (75) Inventor/Applicant (for US only): INGVARSSON, Lars 
: [SE/SE]; Myntgatan 3, S-784 54 Borlflnge (SE). 

I (74) Agent: ASLUND, Roland; Avesta Patentbyra, P.O. Box 
{ 99.S-775 01 Krylbo(SR). 



(81) Designated States (national^ AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CII, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, H, GB, GD. GE, GH, 
GM, HR, HI J, TD,TL, IN, IS, JP, KE, KG, KP, KR, KZ»TA 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT. RO, RU, SD, SE, SG, 
SI. SK, ST. TJ, TM, TN, TR, IT, TZ, UA, UG, IIS, UZ, 
VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, M£ SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, W. b'R, GB. OR, IE, IT, LU, MC, NL, PI, SB, SK, 
TR), OAPI patent (BF, B J, CP, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 

Published: 

with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular Ltsue of the PCT Gazette. 



; 

< (54) Title: A METHOD OF BENDING METAL ROOFING SHEETS AND A BENDING APPARATUS 



00 
00 



O 



g (5 7>Abstr»«: Roofing mc«al sheets of the kind having upstanding flat ^^^^^^^^^ 
> SedTthat they will be gradually thinner towards the beads. The sheets will be ben, also ,f the beads are not rolled. 



WO 03/041886 PCT/SE02/01689 

1 

A method of bending metal roofing sheets and a bending apparatus. 



Technichal area 

This invention relates to a bending apparatus for metal sheets with upstanding edges and 
to a method of bending metal sheets that have upstanding flat edges ending with beads. 

Background technique 

A method of cladding a roof with metal sheet is the standing seam method in which the 
steel sheets have upstanding longitudinal edges that end with snap-on beads. The beads 
may then be rolled tight. The seams are so high that there could never be so much water 
on the roof that the water could reach the upper ends of the seams. The seams could for 
example be 8 cm high and, usually, full length sheets are used so that there are no 
transverse joints. This method is not used for cupola roofs whether or not they have 
constant or varied bending radius since the roofing sheets must then be bent before they 
are mounted. 

The sheets may be of steel, aluminium, zink, or copper. 
Object of invention 

It s an object of the invention to provide a bending apparatus for metal sheets with 
upstanding edges and in particular such an apparatus that permits for a variable bending 
radius, and to provide a method for bending a metal sheet that has upstanding flat edges 
ending with beads and in particular a method of bending a sheet with a radius that varies 
along the length of the sheet. This is accomplished principally in that, without rolling the 
beads, one rolls the flat edges gradually thinner towards the beads, and in particular in 
that one varies the thinning. 
The invention is defined by the claims. 



Brief description of the drawings 

. Figure 1 shows, in a cross-sectional view, the rolling unit of a bending apparatus. 
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• Figure 2 shows, on a larger scale and in cross section, a metal sheet that is also 
shown in figure 1 and it is an end view seen as indicated by the arrows 2-2 in figure 
4. 

. Figures 3-5 are examples of metal sheets that can be bent by the device shown in 
figure 1. 

Description of an illustrated and preferred embodiment 

In figure 1, the rolling unit in a bending apparatus is shown during the rolling of a metal 
roofing sheet 10 with upstanding edges 11,13 that end in beads12,14 as can best be 
seen in figure 2. One of the beads is larger than the other so that the beads of two 
adjacent sheets can be snapped together and if necessary also then be rolled sealed. 
The flat parts of the edges 11,13 are clamped between two rolls 15,16 and 17,18 
respectively i two rolling devices 1 9,20. 

The rolling unit comprises a frame 30 with guides in the form of guide rails 31 ,32 and 
33,34 respectively for the two rolling devices 19,20. Since the two rolling devices, each 
one for rolling an upstanding edge 11,13, are similar, only the rolling device 20 is 
described in detail. It has a frame 35 that is slidably carried and guided by the guide rails 
33,34. The frame 35 can be moved along the guide rails by means of a ball screw 36. The 
frame 35 carries slidably on a guide 37 a bearing housing 38 in which an inner bearing 
part 39 is tumable. An axle 40 for the roll 17 is joumaled in this bearing part 39. The 
bearing part 39 is tumable in the bearing housing 38 by means of a ball screw 41 and the 
bearing housing 38 is movable along the guide 37 by means of a ball screw 42. The roll 
18, the counter roll, is joumaled in a housing 43, the position of which is adjustable by 
means of a ball screw 45. 

Besides the illustrated rolling unit, the bending apparatus comprises an input unit with 
powered feeding-in rollers and an output unit also having powered rollers. These two units 
are conventional and are therefore not illustrated. 

By angular adjustment of the rolls 15,16 by means of the ball screw41, one may roll the 
edges 11 and 13 gradually thinner towards their beads 12and 14, which makes the outer 
parts of the edges longer and bends the sheet. Surprisingly, the sheet will bend although 



WO 03/041886 PCT/SE02/01689 



3 



the beads are not rolled thinner. By adjusting the obliqueness of the rolls 15.17, one can 
vary the radius of bending. Since such adjustment will also displace the rolls 15,17, one 
must also adjust the position of the housing 38 by means the ball screw 42 and also 
adjust the position of the corresponding housing of the rolling device 1 9. When one wants 
a sheet with a varying radius of bending along its length, one can carry out these 
adjustments during the rolling. The ball screws can be controlled by motors controlled by 
a computer. The programming can be carried out based on experience and fine 
adjustment can be carried out in a test rolling. In this way one may make long roofing 
sheets for roofs with a varying slope. By means of the ball screw, one can adjust the 
device to various sheet thicknesses. 

By adjusting the inclination of the rollers 15,17 so that they roll the edges 11 and 13 
thinner towards the edge base, one can also make the sheet bend somewhat upwards, 
but in order to get a bigger bending upwards, one must roll also the flat middle portion of 
the sheet. Such a rolling unit can be added to the machine for that purpose. 

The rolling devices 19,20 can be moved along the guides 31-34 during the rolling so that 
one may roll roofing sheets of the kind shown in figures 3-5 having varying width. Such 
sheets are adapted for example for cupola roofs. Sheets having bow-formed sides with a 
constant radius are adapted for cupola roofs having constant radius of their bows 
whereas sheets having bow-formed sides with a varying radius are adapted for cupola 
roofs having varying radius of their bows. It is possible to bend sheets with a bending 
radius that varies along their length. Sometimes it will also be necessary to bend sheets 
of the kind shown in figure 3 which have their one side convex and their other side 
concave. 

During the bending of a sheet, one controls the ball screws 36 so that the bending 
apparatus is continuously adapted to the change of the width of the sheet. The ball 
screws 41 and 42 are simultaneously controlled so that the bending is adapted to the 
change of width in accordance with algorithms defined for the form of sheet, that is, in 
accordance with a predefined schedule. 
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Instead of compulsory controlling the rolling devices 19,20 along the guides 31-34, one 
can have the rolling devices freely movable along the guides so that they are gu.ded by 
the upstanding edges of the sheet A balanced pneumatic device may be prov.ded to 
initially set the positions of the rolling devices on the guides and then have the sheet 
edges guiding their positions on the guides. 
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Claims 



1. A method of bending metal roofing sheets (10) that have upstanding flat edges 
(11,13) ending with beads (12,13) 

characterised in that, without rolling the beads (12,13) one rolls the flat edges 
(11,13) gradually thinner towards the beads. 

2. A method according to claim 1 , characterised in that one rolls the flat edges 
(11,13) thinner without thinning the beads. 

3. A method according to claim 1 or 2, characterised in that one rolls each edge 
(11,13) between two rolls (15,16 and 17,18 resp.) and during the rolling varies the 
angle between the two axes of the rollers so as to vary the bending radius of the 
sheet. 

4. A method according to claim 3, characterised in that, during the rolling, one varies 
the angle between the axes of the rolls following a predetermined schedule. 

5 A bending apparatus for bending metal sheets with upstanding edges, 
characterised by, for each edge, a rolling device (19,20) with a pair of rolls (15,16 
and 17 18 respectively) for rolling the edge between them, a device (42) for 
adjusting the rolling force, and a device (40,41) for adjusting the angle between the 
axes of the rolls. 

6 A bending apparatus according to claim 5, characterised in that the rolling 
devices (19,20) are movably carried by a frame (30) so as to be movable towards 
and away from each other along guides (31-34) for adjustment to the width of the 
sheet 

7 A bending apparatus according to claim 5, characterised in that the rolling 
devices (1 9,20) are guided sideways by the upstanding edges of the sheet for 
adaptation to the width of the sheet. 
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8. A bending apparatus according to any one of the claims 5-7, characterised in that 
the devices for adjustment of angle and rolling pressure comprise ball screws 
(41,42) controlled by motors. 

9 A bending apparatus according to any one of the claims 5-9, characterised by ball 
screws (36) for displacement of the rolling devices (1 9,20) along their guides. 

10. A bending apparatus according to any one of the claims 5-9, characterised in that 
the rolling devices (1 9,20) are freely movable sideways so as to follow the sheet 
edges. 
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